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Background: This long-term 8-year case series study aims
at evaluating the results of the outcomes of coronally ad-
vanced flap (CAF) procedures performed for the treatment
of single gingival recessions (GRs).
Methods: Sixty patients with single maxillary GRs ‡2 mm,
without loss of interproximal soft and hard tissue, treated with
the CAF procedure and evaluated at 6 months in a previously
published article, were followed for 8 years. Complete root cov-
erage, recession reduction, and amount of keratinized tissue
(KT) were analyzed using descriptive statistics, the paired t
test, McNemar test, and a general linear model.
Results: Three patients dropped out during the course of
8 years. Recession reduction from baseline to 8 years was
2.3 – 1.1 mm; P <0.0001, whereas GRs increased in 53%
of the sites from 6 months to 8 years (0.5 – 0.7 mm;
P <0.0001). The percentage of sites with complete root cover-
age decreased from 55% at 6 months to 35% at 8 years (P =
0.0047). The amount of KT tended to decrease from baseline
to 8 years (0.6 – 0.8 mm; P <0.0001). The general linear model
shows that recession reduction is associated with both baseline
recession depth and with the amount of initial KT. Sex, age, and
smoking are not associated with recession reduction at 8 years.
Conclusions:The CAF procedure is effective in the treatment
of GRs However, recession relapse and reduction of KT oc-
curred during the follow-up period. The baseline width of KT
is a predictive factor for recession reduction when using the
CAF technique. J Periodontol 2012;83:590-594.
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A
large number of sound clinical
trials demonstrate the efficacy of
coronally advanced flap (CAF)-
based procedures for the treatment of
single and multiple gingival reces-
sions (GRs).1,2 However, little infor-
mation is available on the long-term
results of this approach.
A case series study on a modified CAF
procedure on single-recession defects3
reported substantial stability of outcomes
associated with a significant increase in
keratinized tissue (KT) at 3 years (96.7%
average root coverage) with respect to
1 year (98.6%). Leknes et al.4 reported
recurrences of GR in a 6-year long-term
study in sites treated with either CAF or
barrier membranes. Seven of 11 CAF-
treated sites showed an apical displace-
ment of the gingival margin (GM).
A recent 14-year long-term random-
ized study5 on single recessions reported
an apical shift of the GM (recession re-
lapse) in 39% of the sites treated with
CAF. This evidence on single recessions
treated with CAF seems to indicate a ten-
dency to recurrences that becomes more
evident with time. The same trend has
also been noted after CAF procedures
performed for multiple recessions. In fact,
a5-year long-termevaluation ofacase se-
ries treatedwith theenvelope-typeCAFon
multiple recessions reported a slight api-
cal shift of the GM compared to 1 year.6
The 88% complete root coverage (CRC)
observed at 1 year decreased to 85% at
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5 years. This tendency was confirmed by a recent long-
term comparative study7 on multiple recessions treated
with CAF alone or with connective tissue graft (CTG).
The authors reported a significant apical shift of the
GM at 5 years in the CAF-treated sites, whereas the
CAF/CTG-treatedsites showeda tendency toacoronal
shift of the GM. In other words, the use of a graft under
a flap prevented the recurrence of the recessions.
A large case cohort study8 of 60 patients with single
GRs treated with CAF reported CRC in 33 sites (55%)
with a mean recession reduction of 2.86 – 0.99 mm,
associated with a 0.37-mm reduction of the amount
KT from baseline and an 0.82-mm apical shift of the
mucogingival junction (MGJ) with respect to the post-
operative position. This study demonstrated that the
postoperative location of the GM, relative to the ce-
mento-enamel junction (CEJ), influenced the probabil-
ity of CRC: the more coronal the GM after suturing, the
greater the probability of achieving CRC, at 6 months.
The described patient population was followed up for
8 years.
The aim of the present study is to evaluate the long-
term outcomes of CAF performed for the treatment of
single GRs in a population of 60 patients.
MATERIALS AND METHODS
Study Population
The study population consisted of a group of 60 pa-
tients included in a previous short-term clinical trial,
in which single recessions were treated with CAF.8
The main goal of the original study is to investigate
the role of the post-surgical position of the GM on root
coverage.8 The study protocol was approved by the
internal ethics committee, Department of Odontosto-
matology, University of Florence, Florence, Italy. The
patients agreed to participate in this study and gave
written informed consent.
The baseline entry criteria included the following:
1) non-compromised systemic health and no contra-
indications for periodontal surgery; 2) presence of one
maxillary buccal recession ‡2 mm (classified as
Miller’s Class I or II9); 3) recession-associated dental
hypersensitivity (DH) or impaired esthetics; 4) the
presence of identifiable CEJ; 5) tooth vitality and ab-
sence of grooves, irregularities, caries, or restorations
in the area to be treated; 6) no periodontal surgical
treatment during the previous 24 months on the
involved sites; 7) full-mouth plaque score (FMPS)
<20% and full-mouth bleeding score <20%; and 8)
absence of plaque and bleeding on probing at the
selected sites.
At baseline, one investigator (PC) took the following
measurements using a periodontal probe‡: recession
depth (REC) and probing depth (PD) at the mid-buccal
site; KT width as the distance between the GM and the
MGJ; clinical attachment level (CAL) was calculated
as PD + REC. DH was recorded as present or absent.
The patients were treated with the CAF performed
by an operator (GP-P) different from the previous in-
vestigator. The surgical procedure was extensively
described previously.8
Table 1.
Descriptive Statistics: Variables During the 8-year Follow-Up Period
Periodontal Measurements Baseline (60 Patients) 6 Months (60 Patients) 1 Year (60 Patients) 5 Years (59 Patients) 8 Years (57 Patients)
REC (mm) 3.2 – 1.1 0.3 – 0.5 0.5 – 0.5 0.7 – 0.7 0.9 – 0.9
KT (mm) 2.7 – 1.1 2.4 – 0.9 2.3 – 1.0 2.3 – 1.1 2.2 – 1.2
PD (mm) 1.1 – 0.4 0.8 – 0.3 0.8 – 0.3 0.8 – 0.3 0.8 – 0.4
CRC (%) — 33 (55) 27 (45) 21 (36) 20 (35)
DH (%) 33 (55) 11 (18) 9 (15) 7 (12) 10 (18)
Figure 1.
Mean values of gingival REC and KTat baseline and follow-up.
‡ PCP-UNC 15 periodontal probe, Hu-Friedy, Chicago, IL.
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The baseline measurements were repeated, and
root coverage was assessed 6 months after surgery.
Follow-Up at 6 Months to 8 Years
All the patients complied with a program of support-
ing periodontal care based on a 6-month recall sys-
tem for professional prophylaxis and reinstruction
in tooth-brushing maneuvers, all done by the same
dental hygienist (DF).
The periodontal measurements (REC, PD, CAL,
KT, and DH) recorded at 6 months were repeated at
1, 5, and 8 years, using the same periodontal probes
as at baseline. CRC was also assessed.
Statistical Analysis
Quantitative data were summarized as mean – SD,
and qualitative data were summarized as frequency
(%). Paired t tests were used to evaluate recession re-
duction and KT variations. The McNemar test was
performed to evaluate differences in CRC and DH be-
tween 6 months and 8 years.
A prognostic general linear model was set up
using recession reduction between baseline and
8 years as the outcome variable and baseline REC,
baseline KT, sex, age, and smoking as the explicative
variables.
RESULTS
The original study population consisted of 15 males
(25%) and 45 females (75%), 11 smokers, with a mean
ageof29.7–6.0yearsatbaseline.Fivemaxillarycentral
incisors (8%), four maxillary lateral incisors (7%), 34
maxillary canines (57%), 16 maxillary first premolars
(27%), and one maxillary second premolar (2%) were
treated.
Threepatientsdroppedoutof thestudy(oneat5years
and two at 8 years) because they moved to another
country. FMPS was <20% during the follow-up period.
Data from baseline through the 8-year follow-up
visit are shown in Table 1.
REC
GR decreased (2.3 – 1.1 mm) from baseline to 8 years,
showing the effectiveness of CAF for the treatment
of exposed root surfaces (Fig. 1).
However, a significant increaseofREC(meanof0.5–
0.7 mm) occurred from 6 months to 8 years. The differ-
ences between 6 months and 1 year, 1 and 5 years, and
5 and 8 years are all statistically significant (Table 2). In
particular, from 6 months to 8 years, 30 sites (53%)
showed an increased REC, whereas 24 sites remained
stable (42%). Only three sites showed an additional re-
cession reduction (5%).
CRC
The percentage of sites with CRC decreased from
6 months to 8 years (P = 0.0047) (Fig. 2). In particu-
lar, 15 sites with CRC at 6 months showed a recurrent
recession at 8 years, whereas three patients with re-
sidual recession at 6 months showed CRC at 8 years.
During the follow-up observation period, recession
tended to increase (mean of 0.5 – 0.7 mm) in both
groups of sites that had achieved complete CRC or
partial root coverage at 6 months.
DH
The difference in the decrease of DH from baseline to
8 years (Table 1) is statistically significant (P <0.0001).
At baseline, 33 sites had DH, but 25 of those sites had
no DH at 8 years, whereas four sites did not show DH
at baseline but developed DH at 8 years. Two patients
showing DH at baseline dropped out.
Table 2.
GR and KT Differences During the Follow-Up Period (Paired t Test)
Follow-Up Period REC Difference (mm) REC; 95% CI REC P Value KT Difference (mm) KT; 95% CI KT P Value
6 months versus 1 year 0.12 0.04; 0.19 0.0022 -0.07 -0.15; 0.00 0.0487
1 versus 5 years 0.23 0.12; 0.34 0.0001 -0.01 -0.09; 0.07 0.8369
5 versus 8 years 0.18 0.07; 0.28 0.0019 -0.10 -0.19; 0.00 0.0472
95% CI = 95% confidence interval.
Figure 2.
Percentage of CRC at 6-months, 1-year, 5-years, and 8-years follow-up.
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KT
The amount of KT tended to decrease from baseline to
8 years (-0.6 – 0.8 mm) (Fig. 1). The differences be-
tween 6 months and 1 year, 1 and 5 years, and 5 and
8 years are given in Table 2.
General Linear Model
The general linear model shows that recession reduc-
tion isassociated with the amountof baselineKT; every
millimeter of additional KT at baseline is associated
with an increment of 0.23 mm of recession reduction
at the 8-year follow-up visit. Recession reduction is
also associated with baseline REC: the greater the re-
cession at baseline, the lower the recession reduction
after 8 years. Sex, age, and smoking were not associ-
ated with recession reduction at 8 years (Table 3).
DISCUSSION
The CAF technique is considered a reliable approach
for root coverage when treating single GR and mul-
tiple recessions in short/middle follow-up periods.
Several factors, such as flap thickness,10 flap ten-
sion,11 position of the GM,8 height of interdental pa-
pilla,12 and baseline REC,13 may influence the final
outcomes of this procedure. However, there is little
information on long-term results. The aim of the
present study is to evaluate the long-term outcomes
of CAF performed for the treatment of single GRs in
60 patients followed for 8 years. The results confirm
that the CAF procedure is effective in the treatment of
GR. However, a recurrence of recession occurred in
53% of treated sites over time (Fig. 3).
It should also be emphasized that all patients were
compliant and showed a high level of oral hygiene
(FMPS <20%). The observed relapse of the soft-tis-
sue defects could be attributable to a resumption of
traumatic toothbrushing habits in patients with high
levels of oral hygiene even if they were included in
a stringent maintenance protocol with recalls every
6 months.
These results agree with the conclusion of the study
by Leknes et al.4 showing a lack of stability of the GM
of single recessions treated with CAF after 6 years.
Similar conclusions were obtained in a recent long-
term randomized clinical study5 performed on single
GRs treated with CAF technique that revealed an api-
cal shift of the GM in 39% of the treated sites with a
progressive worsening of the GRs during the 14-year
follow-up period. The estimated average apical shift
was 0.024 mm/year.
Regarding KT width, the results of this study
showed that it tends to decrease over time. These out-
comes were different from those reported in previous
studies6,14 in which the amount of KT increased after
1 and 5 years.
An interesting clinical consideration can be inferred
from the general linear model. The baseline amount of
KT is a prognostic factor for recession reduction; in
fact, every additional millimeter of KT at baseline
provides 0.23 mm of greater recession reduction after
8 years.
CONCLUSIONS
In conclusion, this long-term case series study shows
the following: 1) CAF approach is effective in the
treatment of single GR; 2) apical shift of the GM oc-
curs in 53% of the cases and is associated with a reduc-
tion ofKT;and 3) baselineamount ofKT isa prognostic
factor for recession reduction: the greater the width of
KT, the greater the reduction of the recession.
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Figure 3.
A)GR (2mm) on the right upper cuspid (patient 14).B) CAF is elevated.
C) CRC is achieved 6 months post-surgery. D) GR recurrence (2 mm)
is evident after 8 to 10 years.
Table 3.
General Linear Model
Term Estimate Standard Error P value
Intercept -0.14 0.76
Baseline REC 0.73 0.11 <0.0001
Baseline KT 0.23 0.11 0.0373
Sex 0.02 0.13 0.8607
Age -0.02 0.02 0.3565
Smoking 0.01 0.14 0.9511
Recession reduction from baseline to 8 years is the outcome variable (R2 =
0.49).
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